Amelioration of microvascular myocardial ischemia by gene transfer of vascular endothelial growth factor in rabbits.
Restoration of coronary blood flow by angiogenesis may offer a new approach to intractable ischemic heart disease. In the present study, we investigated the angiogenic effects of gene transfer of vascular endothelial growth factor 165 on microvascular myocardial ischemia. A rabbit model of microvascular myocardial ischemia was created by plugging coronary microvessels with microspheres (15 microm in diameter, 2.8 x 10(5)/kg, n = 29). Gene transfer was performed by semi-selective intracoronary injection of recombinant adenovirus expressing vascular endothelial growth factor 165 forty minutes after microsphere injection (n = 9). Microsphere injection reduced myocardial perfusion (78% +/- 9% of baseline tissue flow) and diminished myocardial contraction (61% +/- 12% of the baseline ejection fraction) and cardiac performance (elevated left ventricular end-diastolic pressure and decreased systemic flow) in the acute phase. At 17 +/- 3 days, gene transfer of vascular endothelial growth factor 165 had had the following effects: (1) promoted coronary angiogenesis as evidenced by myocardial flow above the baseline (121% +/- 24%), (2) increased vascular density revealed by synchrotron radiation microangiography and histologic analysis, (3) ameliorated the degree of myocardial ischemia as evidenced by myocardial lactate content and the extent of histologic necrosis, and (4) restored heart function as evidenced by increased ejection fraction (95% +/- 10%), reduced left ventricular end-diastolic pressure, and restored body weight. In vivo vascular endothelial growth factor 165 gene transfer promoted angiogenesis and was an effective approach to treating microvascular myocardial ischemia.